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Ohs. — L(^s exernplaires de I'Europe orientale se rapportent i candidaliit^ 
Pall., crux dii .Xord-Arricaiii a albolessclatiis Fairm. {Lucasi Clmvr.), d'l'Ispa- 
■jnv t'l Haloares a la ssp. li't^ai'laliis Fairm., dc l^'rance a la var. Abeillci (llicvr. 

Lr lypc (ill Ic^aclatiiK Fairm. provieal (i'Andalousic, celui (Vdllxilrssdaliis. 
l''airm. de ( '.oiistaiit iuc, du Ifuscldtiis Lucas dcs environs de I'oasisde Laphoiiat . 
La \ar. Abfillri se disLin^nie fiar sa forinc! ])lus elroite el la presence dune 
liissi'lle IVduLale (iisLiiii'le, alors ([ue celle-ei n'est riipresenlee que par un 
point plus ou moins visible (ou absent) cdiez les autres formes. 



An outline of the Pliylogeny of the Fonnicidae 

i)y B. D. W. .MosiKY. 

Though nuuli work has been done on the |)hyloi,'eny (d' the Formicidiic, 
ji-eal deal of eorifusiou exists, owiiw' to the disa'Teerni'iit of those Ijest oua- 






1 2 3 

Fig. 1. — Mijslrium V oellzg.kowi $ (after HEiNRirH). 
Fig. 2. — Donjlus {An0nema) Higricians 111. Var. molesla Sants. 
Fig. 3. — Plectroctena mandibularis Sm. $. 

lified to judge the eorreetness of tlie different theories put forward. Befon' 
making a more detailed study of the phylogeny of the Furiiiiriilac, it is neces- 
sary to decide, taking into account the phisiological feat ures of each sub- 
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family, in what mannpr, and from whal hasp, oarli sub-family has evolved, 
nnforlunatply it, is horn that the tiroatcst roiifiisioji exists. 

I'^MKiiY believed Mial the Dnriilinnc Srhuckard was the oldest sub-family : 
in this, he disairreed wil h bol h Fori:!, and Whf:et.er, the two crrentesl wor- 
kers on this subject, who believed Ihal the Pniirrinar Mayr was definilelv 
the oldest sub-family, from wliieh'all the othersub-families were deseendefl . 
I do no think that there can be any doubt, that this latter theory is eorreet. 
It is true thai there is a missinp link between the Ponerinae and the Miililli- 
iliir, from whieh that sub-family is supposed to bo direetly deseended :the 
Ponerine genus Mijalrium, however, all but supplies that link (see fisr. 1) : 
in faet, as reported by Forel, Henri de Sausstire insisted that the -' of Mijfi- 
Iriinn Vneltzkowi was a Mutillid. I feel justified therefore in taking the pri- 
mitive Ponerinae, as represented by the genus Mi/slrium Roger, for the base 
of our phylogenetic tree. 

Now, FoREL believed that the Dori/linne were deeended from the Pone- 
rinae, through the Cernpnrhi/inae. The Cernpachifinae were classed, originally 
as one of the primitive {rihcaf Cernparhii) of the Ponerinae, but the tribe was 
laised to a sub-family by Win;i:r,KR in 1922. Taking into account the anato- 
mical resemblanc(! of the ('eraparhijinae and the Dori/linae, on one hand, 
the Cerapnrlniinne and the primitive Ponerinae one the other hand, also the 
fact that the Dorijlinae (see fig. 2) definitely, I think, finished their develop- 
ment into a separate sub-family, by the end of the Mesozoic (in this latter 
^fatement T am in agreement with Emery), I, consider Forel to be correct. 

Wheeler points out that the following genera are common to both the 
Vuslralian and European faunas, which were separated during the Eocene, 
aud concludes that we are justified, therefore, in consideringthem of Mesozoic 
age : 



*Cerapachys, 

*Plali)lhijrea, 

*Ectaiomma, 

*Eiiponera, 

*Ponera, 

*Anochetus, 

Sima, 
*Monomorium, 

*Cardiocondyla, 

*Aphaenogas{er, 

"Telramorium, 

*Slrumigenys, 

*Epitritns, 

* Dolirhnderns (S. g. Hijporlinea) 
*Iridom\irmex, 

* Bolhriomyrmex, 



OligomijrmeT, 
*Cremasiogasler, 
*Pheidole, 
*Solenopsis, 

Vollenhovia, 

Podomyrma, 
*Myrmecina, 
*Tapinoma, 

Technomyrmex, 

Plaqiolepis, 

Arantholepis (S. 

Pseudolasius, 

(Ecophylla, 
*Prenolepis, 
*CnmponnUis. 
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Also the following genera, together with those in the above list which are 
marked with an ♦, are coninioii to the xVustralian, Nearctic and Neotro- 
pical faunas : 

Sphinclumyrinejr, OdonlumachuH, 

Aranlhoponeia, Hoycria. 

Leplogeiiys, 



These, for the same reason, must be of Mesozoic age. 

It will be seen that approximately 67 % of these genera belong to the sub- 
families Ponerinae, Cerapachyinae, Paeudomynninae and Myrinicinae. Also 
that only 16:6% belong to the Forinicinae. 

Now approximately 65 % of the ants in the above lists, all of which are 




Fig. 4. — Poison apparatus of Pleclroelena mandibularis (~m. ?). 
Fig. 5. -Poison ajiparatus of Bothriomyrmex meridionalis (after Fohel) 
Fig. 0. — Poison apparatus of Formica ru/ibarbia (after Fohel). 



of M(!sozoic age, belong to the sub-families Myrinicinae, Pseadumyrminae, 
Dolichitderinae b'or»-l, and Formieinae, which ar«> decended, direclly, or indi- 
rectly (Im)rel and Wheeleu agree on this) from the Punerinae. Therefore 
we can safely conclude, as does, Wheei.eu (tho\igh appurenlly not for this 
r(!ason) that the Puiu'rinai', i. e. the first of the Fonnicidue, appeared earher 
than was thought, probably in the Triassic or .Jurassic. That is that the diffc- 
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rent ifit ion of tlio siib-familifs stapled in the early Mesozoic. Tlius wo liave 
decided I hat, the development from the primitive Pnnerinne to the Donilinar, 
thronsjli the Crrnparhi/inar, started in the early Mesozoic, and was possibly, 
if not prol)al)ly. Finished jit^fore the end of the Meso/.oie Age. 

At the same time, of course, t lie main l)ranch of the I^oncrinne v,'»s conti- 
nuing; to develop (see fijr. :>). 

P\ihe;l believed that the Formirinar were directly decended from the 
Ponerinac : though this seems possible, owing to external anatomical resem- 
blance, I cannot agree. If one studies the poison apparatus of the sub-families 
Ponerinae, Dolichoderinae and Formicinae, one finds that a process of dete- 
rioration takes place, from the well developed apparatus in the Ponerinae 
through the Dnlirhoderinne, to the very much atrophied organ found in 
the Formicinae (See fig. 4, ;">, 6). It vould be impossible for the poison appa- 
ratus of the Ponerinae to deteriorate so rapidly as to become like that of 
the Formicinae, during the developmenet of only one sub-family. In any 
case, where is the intermediate stage, if not represented by the Dolichode- 
rinae ? 

Thus it seems certain that the Dolichoderinae developed from the Pone- 
rinac, through the genera Prolaneureiiis (fossil Ponerine) and Aneuretus {\\- 
\in^ Dolichoderinax). Also that the Formicinae developed from the primitive 
Dolichoderinae. We have therefore dealt with one complete branch of the 
phylogenetic tree, that which starts with the Ponerinae, and finishes with 
the most highly developed of the Formicinae, which are the most well 
developed of all the Formicidae. 

To return to another branch, that which proceeds through the Cerapa- 
chijinae and Donjlinae. This branch finishes with the specialised sub-family 
Leptnnillinae ; on this I believe there is complete agreement. The third and 
last main branch of the tree, is that which develops into the Mijrmicinae. 
The only disagreement concerning this branch is with regard to the met hod 
by which the Myrmicinae actually descended from the Ponerinae. b'oREL 
believed that the Myrmicinae decended from the Ponerinae through the 
genus Melapone, this being contradicted by Whkei.er. I agree with Forel. 
The P.ieudomyrminae branched off from the Mijrmicinae very soon after 
the latter had evolved from the Ponerinae and, I belive, became a very 
specialised « dead end » of the tree. 

It must be borne in mind that the process of evolution is st ill taking place ; 
that the Ponerinae, as are all the rest of the sub-families, are still in existence 
and therefore adding new species; it being practically certain that new sub- 
families will eventually appear. This accounts for the fact that many genera 
do not appear to fit in with the phylogenetic tree. It is certain that the Myr- 
micinae did not develop until, the development of the Dorylinne, had star- 
ted, if not finished. Only a few of the Myrmicine genera developing during 
the Mesozoic;on this both EwERYand Wheeler agree. The highly developed 
Dolichoderinae and the Formicinae did not develop until the early Tertiary 
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I have tried Lo bo as concise as possible in this short paper, and hope tltut 
it will help to settle the doubt that must exist ia some people's minds con- 
cerning this difficult and complicated question. 
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